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fluxes, 888 
low CO, ‘evel, adaptation, high CO, 
growth requirement, 892 
photosynthetic assimilation of NO3>, in- 
tact cells, 208 
susceptibility of photosynthesis, photoinhi- 
bition, recovery capacity, 438 
Anions, transport, tonoplast vesicles, oat 
root, 483, 490 
Anoxia, changes in K, Rb, and Na transport, 
barley shoots, 219 
Antioxidants, cnilling-enhanced photooxi- 
dation, cucumber and pea, 278 
Antiport, salt tolerance, suspension cultures, 


XVii 


sugar beet, 884 

Apical dominance, role of gravity, Pharbitis 
nil, 505 

Apoplast, growth-induced water potential, 
origin, soybean or pea, 596 

Apricot, immature seeds, metabolism of gib- 
berellin As, 137 

Arabidopsis thaliana, gravitropic and agrav- 
itropic, horizontal root curvature, ef- 
fects of light and gravity, 118 

Arginine, pyrimidine biosynthetic pathway, 
Oat leaves, 657 

Ascorbate peroxidase, properties and distri- 
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soybean, 830 
effects of prostaglandins, electrofusion, pea 
mesophyll protoplasts, 500 
influx, salt-stressed cotton seedling, 510 
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trum minutum, 97 
susceptibility to photoinhibition, recovery 
capacity, cyanobacteria, 438 
water stress, ribulose bisphosphate carbox- 
ylase activity, soybean, 573 
Phototropism, radish hypocotyls, 672 
Phytic acid, metabolism, lily pollen, 408 
Phytin, phosphorus and cation reserves, lo- 
calization, lily pollen, 1918 
Phytochrome 
light-regulated gravitropism, seedling roots 
of maize, 241 
seed germination, sensitization, Kalanchoé 
blossfeldiana, 126 
Phytoferritin, occurrence, effectiveness, soy- 
bean nodules, 299 
Phytohemagglutinin, synthesis, heat stress, 
endoplasmic reticulum of bean, 778 
Phytotoxin, syringomycin, mechanism of ac- 
tion, Pseudomonas syringae, 39 
Pigments, lipids and, nitrogen deficiency, cy- 
anobacteria, 838 
Pisatin, role of oxygenases in biosynthesis, 
fungal degradation, maackiain, 365 
Pisum sativum (see Pea) 
Plasmalemma 
effects of prostaglandins, electrofusion, pea 
mesophyll protoplasts, 500 
protoplasmic droplets, Chara corallina, 
voltage-dependent potassium-chan- 
nel, 53 
Plasma membrane 
Acer pseudoplatanus, inhibition, adenosine 
triphosphatase activity, 469 
ATPase 
role of phospholipids, mung bean roots 
and hypocotyls, 323 
syringomycin mechanism of action, red 
beet, 39 
detergent-treated, electrophoretic charac- 
terization, corn roots, 265 
inhibition and labeling, H*-ATPase, N- 
ethylmaleimide, 977 
lipid alterations, cold acclimation, winter 
rye seedlings, 761 
nH*/Ca** exchange, radish, 994 
red beet, storage tissue, H*-ATPase activ- 
ity, 569 
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redox system, proton 
asparagus cells, 895 
Pollen 
gene expression, male gametophyte, flow- 
a ering plants, 442 
phosphorus and cation reserves, localiza- 
tion, 1018 
phytic acid metabolism, 408 
plant factors controlling seed set, maize, 
121 
tricellular, male germ unit isolation, cab- 
bage/corn/wheat, 464 
Pollination, plant factors controlling seed set, 
maize, 121 
Polyamines, HPLC analysis, plant tissues, 
232 


Polyol, losses through leaching, subarctic li- 
chens, 813 
Polysaccharides, structure of plant cell walls, 
Douglas fir cells, 659 
Polysomes, isolation and in vitro translation, 
mature rye leaves, 371 
Potassium 
changes in transport, anorexia, barley 
shoots, 219 
H* uptake and release, circadian rhythmic 
movements, excised Samanea motor 
organs, 856 
influx, salt-stressed cotton seedling, 510 
Potassium channel, voltage-dependent, pro- 
toplasmic droplets, Chara corallina, 
53 
Potassium ferricyanide, plasma membrane 
redox system, proton transport, aspar- 
agus mesophyll cells, 895 
Potato, iron deficiency in roots, iron-effi- 
ciency reactions, control of develop- 
ment, 244 
Proline 
accumulation 
abscisic acid accumulation, wilted barley 
leaves, 747 
cold tolerance, regenerable maize callus, 
703 
sodium chloride effect, soybean leaves, 
238 
action on stomata, Commelina benghal- 
ensis, 732 
Prostaglandins, E, and F>,, effects on electro- 
fusion, pea mesophyll protoplasts, 500 
n 


Protei 
_ degradation, ribulose bisphosphate carbox- 
; ylase, Lemna minor, 869, 878 
pattern of synthesis, effects of salt, barley 
roots, 517 
_ phosphorylation, calcium-regulated, corn 
root tips, 1008 
Qs-, herbicides and quinone, Chlamydo- 
monas reinhardtii, 1027 
regulation of synthesis, barley embryo, 
protein phosphorylation, 988 
synthesis, gibberellin effects on translatable 
mRNAs, maize and pea dwarfs, 15 
synthesis and glutathione status, drought 
and rehydration, Tortula ruralis, 816 
Protein kinase 
calmodulin-independent, calcium depend- 
ency, Sophora japonica, 830 
regulation of synthesis, barley embryo, 
protein phosphorylation, 988 
Protein modulase, complex components, 
pea, 628 
Proteolysis, ADPglucose pyrophosphorylase, 
purification and properties, maize en- 


dosperm, 105 
Protons, poms plasma membrane redox 
system, asparagus mesophyll cells, 895 
Protoplasmic droplets, Chara corallina, volt- 
age-dependent potassium-channel, 53 
Protoplasts 
carrot 
calcium fluxes, myo-inositol trisphos- 
phate, 395 
electroporation, gene expression, 742 
corn root, membrane-associated calcium, 
salinity, 390 
cotton, replication, cauliflower mosaic vi- 
rus DNA, 633 
pea mesophyil, effects of prostaglandins, 
electrofusion, 


auxin, synthesis reduction, 713 
winter rye, mechanics of injury, osmotic 
contraction and expansion, 1001 
Prunus armeniaca (see Apricot) 
Pseudomonas syringae, syringomycin phy- 
totoxin, mechanism of action, red beet 
ATPase 39 
turgor measure- 
ment, ‘soybean, 562 
Pulvini, Samanea saman, water relations, 
945, 951 
Putrescine, high speed HPLC analysis, poly- 
amines, plant tissues, 232 
Pyrenoid, ribulose-1,5-bisphosphate carbox- 
ylase localization, chloroplast, Chia- 
mydomonas reinhardtii, 602 
Pyrimidine, synthesis, oat leaf, 657 
Pyrophosphate, compared to ATP-depend- 
ent fructose-6-phosphate 1-pyrophos- 


Quercus rubra (see Red oak) 

Quinone, herbicides and, interaction with 
Qs-protein, Chlamydomonas _rein- 
hardtii, 1027 


R 
Radish 
hypocotyls, phototropism, 672 
plasma membrane catalyst, Ca**-transport 
ATPase, 994 
Raffinose saccharides, galactinol synthase ac- 
tivity, developing soybean seed, 185 
usanins, photctropism, radish hypo- 
cotyls, otyls, 672 
Raphanus sativus (see Radish) 
Red beet 
developing leaves, phloem unloading, 49 
root, 6-glucan synthase, partial purifica- 
tion, 982 
stimulation of plasma membrane, ATPase 
activity, syringomycin mechanism of 
action, 39 
storage tissue, H*-ATPase activity, 569 
Red blood cells, phosphatidylinositol cycle 
metabolites, Samanea saman pulvini, 
640 


Red oak, membrane permeability, root cor- 


soy’ n, permeabilization to macromole- 
cules, electroporation and hypotonic 
shock, 24 
tobacco 
auxin effect, transmembrane potential 
difference, 801 
7 phate, bean seed, 772 
Pyruvate dehydrogenase, mitochondrial, ki- 
netic and regulatory properties, pea, 
306 
Q 


tex cells, aluminum and calcium alter- 
ation, 159 
Respiration 
climacteric, regulation, ripening avocado 
fruit, 973 
quantum yield and, CO, dependence, Eu- 
calyptus pauciflora, 1032 
ron maximum, \eaf movements, 
influence, water relations and temper- 
ature, 607 
Ribonucleic acid 
5-enolpyruvylshikimate 3-phosphate syn- 
thase, synthesis as precursor, Cory- 
dalis sempervirens, 229 
gibberellin-induced changes, protein syn- 
thesis, maize and pea dwarfs, 15 
messenger, nitrite reductase regulation, pea 
seedling, 750 
ribosomal, endogenous cytokinins, higher 
plants, 755 
Ribosomes, oat leaf, pyrimidine biosynthetic 
pathway, 657 
Ribulose bisphosphate carboxylase 
canopy photosynthetic rates and, water 
stress, soybean, 573 
carbon metabolism regulation, abscisic 
acid, barley leaf, 820 
protein degradation 
Lemna minor, 869 
nutrient starvation, Lemna minor, 878 
Ribulose-1,5-bisphosphate carboxylase, lo- 
calization, pyrenoid and thylakoid re- 
gion, Chlamydomonas _ reinhardtii 
chloroplast, 602 
Ribulose-1,5-bisphosphate carboxylase/oxy- 
genase 
influences of leaf temperature, photosyn- 
thetic carbon metabolism, wheat, 69 
photosynthesis, wheat and maize seedling, 
170 
Rice, phosphorylation, thylakoid proteins, 
428 


Ripening, avocado fruit, climacteric respira- 
tion, regulation, 973 
RNA (see Ribonucleic acid) 
Root 
alfalfa, isoenzymes, glutamine synthetase, 
58 


Arabidopsis thaliana, curvature, effects of 
light and gravity, 118 
assimilate partitioning, regulation, soy- 
bean, 341 
barley 
effects of salt, pattern of protein synthe- 
sis, 517 
xylem loading, effect of anoxia, 219 
corn 
detergent-treated plasma membrane, 
characterization, 265 
effect of pH on IAA uptake, 262 
IAA and ABA, effect on growth, 33 
light-regulated gravitropism, 241 
membrane-associated calcium, salinity, 
390 
protein phosphorylation, calcium-regu- 
lated, 1008 
xylem loading, effect of anoxia, 219 
cress, description of growth, empirical 
function, 685 
fescue, xylem laoding, effect of anoxia, 219 
legumes, ascorbate peroxidase, Properties 
and distribution, 789 
mung bean, role of phospholipids, ATPase 
activity, 323 
oat 
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plasma membrane H*-ATPase, inhibi- 
tion and labeling, 977 
tonoplast vesicles, anion transport, 483 
pea, isoenzymes, glutamine synthetase, 58 
potato, iron-efficiency reactions, control of 
development, 244 
red beet, 6-glucan synthase, partial purifi- 
cation, 982 
red oak, membrane permeability, alumi- 
num and calcium, 159 
soybean, localized nitrogen availability, 
photosynthate partitioning, 552 
summer squash, metabolic requirement, 
boron, 254 
ose, petals, membrane lipids, changes in 
physical state, 1037 
Rubber plants, linamarase, nonspecific 6-gly- 
cosidase, 557 
Rubidium, changes in transport, anorexia, 
barley shoots, 219 
Rubisco (see Ribulose-1,5-bisphosphate car- 
boxylase/oxygenase) 


Saccharomyces cerevisiae, adenine-requiring 
mutants, cytokinin utilization, 726 
Salinity, reduction, membrane-associated 
calcium, corn root protoplasts, 390 
Salt: see also Sodium chloride 
effects on pattern of protein synthesis, bar- 
ley roots, 517. 
stress, influx of sodium/potassium/cal- 
cium, cotton seedling, 510 
tolerance, suspension cultures, sugar beet, 
884 
wilted leaves of barley and tomato, proline 
accumulation, abscisic acid, 747 
Samanea saman 
excised motor organs, H* uptake and re- 
lease, circadian rhythmic movements, 
856 
pulvini, phosphatidylinositol cycle metab- 
olites, 640 
water relations in pulvini, 945, 951 
Secale cereale (see Winter rye) 
Seed 


apricot, immature, metabolism of gibber- 
ellin As, 137 
bean, ATP dependent fructose-6-phos- 
phate 1-phosphotransferases, pyro- 
phosphate, 772 
corn, plant factors controlling set, pollina- 
tion, 121 
Kalanchoé blossfeldiana, phytochrome- 
mediated germination, sensitization, 
126 
leaf senescence, effect of head removal, 
sunflower, 844 
soybean 
different oxygen partial pressures, long- 
term exposure, 467 
galactinol synthase activity, soluble sug- 
ars, 185 
wheat, growth, fructan and fructosyltrans- 
ferase, 4 
Seedling 
barley, carbon metabolism regulation, abs- 
cisic acid, 820 
corn 
glucanase from cell wall, hydrolytic ac- 
tivity, 203 
growth, gibberellins and deoxygibberel- 
lin C, 910 
light-regulated gravitropism, 241 
organellar uracil-DNA glycosylases, 149 
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photosynthesis, rubisco, 170 
cotton, salt stress, influx of sodium/potas- 
sium/calcium, 510 
cell-wall water content, elastic- 
ity, 41 
pea, nitrite reductase, regulation, 750 
summer squash, metabolic requirement, 
boron, 254 
wheat, photosynthesis, rubisco, 170 
winter rye, cold acclimation, plasma mem- 
brane lipid alterations, 761 
Selenastrum minutum, photosynthetic 
suppression, carbon partitioning, 97 
Senescence 
bean leaf, xylem flow resistance, 941 
leaf, effect of head removal, sunflower, 844 
relation to cytokinin biochemistry, soy- 
bean leaf, 334 
rose petals, membrane lipids, changes in 
physical state, 1037 
wheat leaf, kinetin effect, protein synthesis, 
497 
Shock, hypotonic, permeabilization, soybean 
protoplasts, 24 
Shoot 
barley, changes in K/Rb/Na transport, an- 
orexia, 219 
corn, gibberellins, gravitropism, 645 
Pharbitis nil, role of gravity, apical domi- 
nance, 505 
Silk, ere factors controlling seed set, maize, 


Silver, a of ions, ethylene biosynthesis, 
tomato fruit tissue, 44 
Sodium 
changes in transport, anorexia, barley 
shoots, 219 
influx, salt-stressed cotton seedling, 510 
salt tolerance, suspension cultures, sugar 
beet, 884 
Sodium chloride 
effect on solute potential, proline accu- 
mulation, soybean leaves, 238 
induced crassulacean acid metabolism, 
Mesembryanthemum crystallinum, 
915 
reduction, membrane-associated calcium, 
corn root protoplasts, 390 
Solanum tuberosum (see Potato) 
Solubilization, selective, membrane proteins 
in sucrose transport, broadbean, 541 
Sophora japonica, lectins of, 825 
Sorghum bicolor, floral initiation, genetic reg- 
ulation of development, 448 
Soybean 
assimilate partitioning, regulation, change 
in nitrate supply, 341 
calmodulin-independent protein kinase, 
calcium dependency, 830 
cotyledons, development, methionine me- 
tabolism, 698 
fructose 2,6-bisphosphate levels, photosyn- 
thate partitioning, leaves, 768 
growth-induced water potential, origin, 
596 
half-root system, localized nitrogen avail- 
photosynthate partitioning, 
55 


leaf ; 
regulation of sucrose efflux, 143 
senescence, cytokinin biochemistry, 334 
ureide catabolism, 585 
leaves, solute potential and proline accu- 
mulation, sodium chloride effect, 238 
nodule, effectiveness, occurrence of phy- 
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toferritin, 299 
protoplasts, permeabilization to macro- 
molecules, electroporation and hypo- 
tonic shock, 24 
ribulose bisphosphate carboxylase activity, 
water stress, elevated carbon dioxide, 
573 
seed, galactinol synthase activity, soluble 
sugars, 185 
seed growth, different oxygen partial pres- 
sures, long-term exposure, 467 
turgor measurement, pressure probe, iso- 
piestic psychometer, 592 
Sperm cells, male germ unit isolation, tricel- 
lular pollen species, cabbage/corn/ 
wheat, 464 
Spermidine, high speed HPLC analysis, poly- 
amines, plant tissues, 232 
Spinach 
carbon dioxide release, mitochondria oxi- 
dizing glycine, 349 
chloroplast, carbon dioxide photoassimi- 
lation, low temperature, 849 
_chloroplast membrane rupture, freezing, 
excessive wilting, 251 
ferredoxin-mediated electron transport, 
cyclic photophosphorylation, 
NADPH/NADF ratio, 965 
leaf, sucrose synthesis, diurnal alterations, 
399 
Spinacia oleracea (see Spinach) 
Spores, Ceratopteris richardii, promotion of 
germination, (2-chloroethyl)phos- 
phonic acid, 723 
Sporulation, Trichoderma harzianum, cryp- 
tochrome modulation, acifluorfen en- 
hancement, 225 
Starch 
photosynthate partitioning, agronomically 
important crop species, 768 
regulation of synthesis, bundle sheath and 
mesophyll, corn, 621 
Stem, soybean or pea, growth-induced water 
potential, origin, 596 
Stichococcus bacillaris (see Algae) 
Stemata 
Commelina benghalensis, action of pro- 
line, 732 
control of gas exchange, photosynthesis, 
Abies alba, 316 
Sucrose 
efflux, regulation, soybean leaf discs, 143 
fructan content and fructosyltransferase 
activity, wheat seed growth, 4 
photosynthate partitioning, agronomically 
important crop species, 768 
translocation, sugarcane tonoplast vesicles, 
235 
transport, solubilization of membrane pro- 
teins, broadbean, 541 
Sucrose phosphate synthase 
diurnal changes, photosynthesis, maize 
leaf, 283, 289, 294 
synthesis, diurnal alterations, spinach 
leaves, 399 
Sugar, soluble, galactinol synthase activity, 
soybean seed, 185 
Sugar beet 
salt tolerance, suspension cultures, 884 
taproot, membrane effects, fluoride, 709 
Sugarcane, tonoplast vesicles, sucrose trans- 
location, 235 
Sulfur, levels of major metabolites, free 
amino acids, pea cotyledons, 354 
Summer squash, metabolic requirement for 
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boron, 254 

Sunflower, leaf senescence, effect of head re- 
moval, 844 

Syringomycin, mechanism of action, plasma 
membrane ATPase activity, red beet, 
39 


Temperature 
cold acclimation, plasma membrane lipid 
alterations, winter rye seedlings, 761 
cold tolerance, proline accumulation, re- 
generable maize callus, 703 
effect on carbon dioxide compensation 
point, Asparagus mesophyll cells, 113 
influence of water relations and, leaf move- 
ments, Rhododendron species, 607 
low, carbon dioxide photoassimilation, 
spinach chloroplast, 849 
wheat leaf, influences, photosynthetic car- 
_ bon metabolism, 69 
Thioredoxin reductase, component of pro- 
tein modulase complex, pea, 628 
Thylakoid membranes 
chloroplast membrane rupture, freezing or 
excessive wilting, spinach, 251 
ferredoxin-mediated electron transport, 
regulation, cyclic photophosphoryla- 
tion in spinach, 965 
lack of, virescent chloroplast mutation, to- 
bacco, 926 
protein phosphorylation, effects of chilling 
temperatures, rice, 428 
ribulose-1,5-bisphosphate carboxylase lo- 
calization, chloroplast, Chlamydo- 
monas reinhardtii, 602 
Tillandsia paucifolia, active uptake, amino 
acids, 68 
Tobacco 
l-aminocyclopropane-l-carboxylic acid 
conversion, galactose inhibition, 
ethylene in leaf discs, 8 
auxin analogs, growth promoting activities, 
toxicities, 795 
differential expression, 3-deoxy-D-arabino- 
7-phosphate synthase, 


mel protoplast, auxin, synthesis re- 
duction, 713 
protoplasts, auxin effect, transmembrane 
potential difference, 801 
virescent chloroplast mutation 
characterization, 920 
phenotype, thylakoid polypeptide ab- 
sence, 926 
Tomato 
cotyledons, enzymic synthesis, caffeoylglu- 
caric acid, 475 
effect of acid treatment, plant cuticles, 
sorption of selected auxins, 652 
effect of silver ions, ethylene biosynthesis, 
44 


pectin-enriched cell wall fraction, inhibi- 
tion, Agrobacterium tumefaciens, 525 

wilted leaves, proline accumulation, abs- 
cisic acid, 747 

Tonoplast vesicles 

anion transport, oat root, 483 

decrease of pH gradients, nitrate, chloride, 
490 

membrane transport, sugarbeet taproot, ef- 
fects of fluoride, 709 

salt tolerance, suspension cultures, sugar 

884 


stalk tissue of sugarcane, sucrose translo- 


XXV 


cation, UDP-glucose dependence, 235 

Tortula ruralis, glutathione status, protein 
— drought and rehydration, 

Toxins, host-selective analogs, mitochondria, 
cytoplasm maize, 863 

Tradescantia paludosa, gene expression, 
male gametophyte, 442 

Tradescantia virginiana, turgor and osmotic 
potential, direct measurement, epider- 
mal cells, 719 

Triazine, resistance, Phalaris paradoxa, 329 

Trichoderma harzianum, cryptochrome- 
modulated sporulation, acifluorfen 
inductive light pulse, 

Triterpene, biosynthesis, latex, Euphorbia 
lathyris, 177, 181 

Triticum aestivum (see Wheat) 

Trunk, girdling, carbon dioxide assimilation, 
grape leaves, 457 

Turgor 

measurement, pressure probe, isopiestic 
psychometer, 592 
Osmotic potential and, direct measure- 

ment, epidermal cells in Tradescantia 
virginiana, 719 


U 


UDP-glucose 
6-glucan synthases, mung bean and cotton, 
1054 
sucrose translocation, sugarcane tonoplast 
vesicles, 235 
uptake and metabolism, Bradyrhizobium 
japonicum bacteroids, 535 
Uracil-DNA glycosylases, organellar, partial 
purification, maize seedlings, 149 
Ureide, catabolism, soybean leaf, 585 
Uridine diphosphate (see UDP- entries) 


Vacuoles, localization of 2,4-diaminobutyric 
= Lathyrus sylvestris leaf tissue, 


Vase pressure, gas exchange, photosyn- 
thesis, Abies alba, 316 

Vicia fabia (see Broadbean) 

Vigna radiata (see Mung bean) 

Vitis labrusca (see Grapevine) 

Vitis vinifera (see Grapes) 


Ww 


Water 
relations, pulvini, Samanea saman, 945, 
951 


relations and temperature, leaf move- 
ments, Rhododendron species, 607 
Water potential 
— origin, soybean or pea, 
leaf photosynthesis, conductance, wheat, 
1014 
turgor and osmotic potential, direct meas- 
urement, epidermal cells in Trades- 
cantia virginiana, 719 
Water stress 
rae water content, elasticity, Douglas- 
, 418 


effects on primary photosynthetic proc- 


XXVi 


esses, cotton leaves, 360 

elevated carbon dioxide and, ribulose bis- 
phosphate carboxylase activity, soy- 
bean, 573 

photorespiration measurements, evalua- 
tion of recycling, 933 

plant factors controlling seed set, maize, 
121 

rehydration and, glutathione status and 
protein synthesis, Tortula ruralis, 816 

Wheat 

aluminum toxicity, amelioration, cations, 
546 

leaf, senescing, kinetin effect, 497 

leaf photosynthesis, conductance, different 
water potentials, 1014 

male germ unit isolation, tricellular pollen 
species, 464 
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photosynthetic carbon metabolism, influ- 
ences of leaf temperature, 69 
seed, fructosyltransferase activity, fructan 
content, 4 
seedling, photosynthesis, rubisco, 170 
Wheat germ, ribosomal RNA, endogenous 
cytokinins, 755 
Wilting, barley leaves, abscisic acid accumu- 
lation, proline, 747 
Winter rye 
leaf, polysomes, in vitro translation, 371 
protoplasts, mechanics of injury, osmotic 
contraction and expansion, 1001 
seedling, cold acclimation, plasma mem- 
brane lipid alterations, 761 


xX 
Xanthophylls, chlorophyll a and, functional 
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organization, alga, 434 
Xylem 
flow resistance, leaf senescence, bean, 941 
loading, effect of anoxia, barley shoots, 219 
spring filling of vessels, wild grapevine, 414 
Xyloglucan 
cellulose interactions, pea, 384 
structure of plant cell walls, Douglas fir 
cells, 659 


Y 
Yeast, adenine-requiring mutants, cytokinin 
utilization, 726 
Z 


Zea mays (see Corn) 
Zinc, Hill activity and oxygen evolution, An- 
acystis nidulans, 12 
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